This paper analyses the effects of newspaper coverage of macro news on the spread between the yield on the 10-year German Bund and on sovereign bonds in eight countries belonging to the euro area (Belgium, France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain) using daily data for the period 1999-2014. The econometric analysis is based on the estimation of a VAR-GARCH model. The results can be summarized as follows. Negative news have significant positive effects on yield spreads in all GIIPS (Greece, Ireland, Italy, Portugal and Spain) countries but Italy before September 2008 ; markets respond more to negative news, and their reaction has increased during the recent financial crisis. News volatility has a significant impact on yield spread volatility, the effects being more pronounced in the case of negative news and bigger in the most recent crisis period, especially in the GIIPS countries. Further, the conditional correlations between yield spreads and negative news increase in absolute value during the financial crisis (especially in the GIIPS countries), indicating a higher sensitivity of the former to the latter. Valente (2013), who find that trades and orders increase after macro announcements. However, since daily price changes are the sum of intra-day changes, the effect should also be significant at the daily frequency. For instance, Liebermann (2011) finds an impact, especially of soft (i.e. survey-based variables) rather than hard data (nominal and real variables) on US nominal Treasury bond yields at this frequency. Altavilla, Giannone, and Modugno (2013) report that announcements explain a larger percentage of bond yield fluctuations at the quarterly than the daily frequency, which suggests that macro news have a persistent effect on bond yields.
Introduction
The recent European sovereign debt crisis has generated a lot of interest in the effects of macroeconomic news on financial markets. The crisis started in September 2009, when the Greek public deficit turned out to be considerably higher than originally forecast, and then quickly spread to the group of countries now collectively known as GIIPS (Greece, Ireland, Italy, Portugal and Spain), and led to the creation of the European Financial Stabilization Mechanism and the European Financial Stability Facility in an attempt to deal with fiscal solvency in these countries.
Since interest rates are forward-looking, and under the efficient market hypothesis, only unanticipated news should affect asset prices. In the case of a bond, the price equals the present value of all expected future cash flows from the asset discounted at an appropriate rate. According to the Fisher hypothesis, the corresponding yield can be decomposed into a real interest rate and an expected inflation component, both conditional on the available information set. A news release represents a change in the information set which can affect the yield on (and therefore the price of) the bond. Various empirical studies have been carried out for the US bond markets. For instance, Gürkaynak, Sack and Swanson (2005) provide evidence that long-term interest rates respond to the unexpected component of macro news releases and monetary policy announcements; in their opinion, an explicit inflation target would therefore be useful to stabilize inflation stand-alone countries; they found evidence that a significant part of the surge in the spreads of the peripheral Eurozone countries during 2010-2011 was not connected to underlying increases in the debt-to-GDP ratios and/or other fiscal variables, and instead reflected negative self-fulfilling market sentiments that became very strong from the end of 2010. Saka, Fuertes, and Klotychou (2015) further investigated this issue and tested the De Grauwe and Ji's (2013) Eurozone fragility hypothesis; they found that the perceived commonality in default risk among peripheral and core Eurozone sovereigns increased after monetary policy announcements, which supports the fragility hypothesis.
The present paper contributes to this literature by estimating a bivariate VAR-GARCH(1,1) model to examine the effects of both positive and negative news on yield spreads vis-à-vis the German Bund, which is used as a benchmark; the analysis is carried out for 10-year sovereign bonds issued by eight EMU countries, namely Belgium, France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain, over the period 04/1/1999-28/3/2014, at a daily frequency. As a robustness check, bivariate models are also estimated to analyse the impact of the difference between negative and positive news indices.
Our study makes a threefold contribution. First, it focuses on the relationship between macro news and bonds before and after the 2008 crisis in the euro area, for which limited evidence is available. Second, in contrast to most existing papers in this area of the literature, who only consider interactions between the first moments, it also models the linkages between the second moments of the variables of interest; the conditional volatility can be seen as a proxy for uncertainty, whose role we are therefore able to assess in this context. Third, it differs from the study by Beetsma et al. (2013) in that it takes a time series approach which is better suited to capturing time variation in the high-frequency series being examined, and considers a considerably longer sample. Furthermore, we are interested in testing the hypothesis that it is not just news surprises (calculated as the difference between the predicted macro indicators and their realized values) that affect the fixed income market, but also the way in which macro news releases are perceived and interpreted by the media.
The layout of the paper is as follows. Section 2 outlines the econometric modelling approach. Section 3 describes the data and presents the empirical findings. Section 4 summarizes the main findings and offers some concluding remarks.
The model
We represent the first and second moments of yield spreads and news indices using a VAR-GARCH(1,1) process. 2 In order to account for the possible effects of the 2008 financial crisis, we include a dummy variable (denoted by * ) with a switch on 15 September 2008, that is, on the day of the collapse of Lehman Brothers. The second subsample therefore also includes the public debt crisis which started in 2009 but whose seeds can be found in the banking crisis dating back to 2008. In its most general specification, the model takes the following form:
where x t = (Spread t , PositiveNews t (NegativeNews t )) and x t−1 is a corresponding vector of lagged spreads. The data on positive and negative News, as reported by the media, are discussed in the following section. We control for news surprises and financial market shocks by including in the mean equation the Bloomberg News Surprises Index and the VIX: f t−1 = (Surprises t−1 , VIX t−1 ). The residual vector u t = (u 1,t , u 2,t ) is bivariate and normally distributed u t | I t−1 ∼ (0, H t ) with its corresponding conditional variance-covariance matrix given by
( 2 )
The parameter vector of the mean return equation (1) is defined by the constant α = (α 1 , α 2 ), and the autoregressive term, β = (β 11 , β 12 + β * 12 | β 21 , β 22 ), which allows for mean spread effects from positive (negative), β 12 , news. Furthermore, γ = (γ 11 | γ 12 ) is the vector of control parameters, that is, domestic news surprises index and global financial markets uncertainty 3 that appear in the first equation only. The parameter matrices for the variance equation (2) are defined as C 0 , which is restricted to be upper triangular, and two unrestricted matrices A 11 and G 11 . Therefore, the second moment 4 will take the following form:
where A 11 = a 11 a 12 a 21 + a * 21 a 22
; G 11 = g 11 g 12 g 21 + g * 21 g 22 .
Equation (3) models the dynamic process of H t as a linear function of its own past values H t−1 and past values of the squared innovations (u 2 1,t−1 , u 2 2,t−1 ). The parameters of Equation (3) are given by C 0 , which is restricted to be upper triangular, and the two matrices A 11 and G 11 . Volatility spillovers (causality-in-variance) from positive (negative) news volatility are captured by a 21 before and (a 21 + a * 21 ) after the crisis, whereas a 12 measures reverse causality. The BEKK model guarantees by construction that the covariance matrix in the system is positive definite. Furthermore, the conditional correlations between spread and positive (negative) news will be given by ρ 12,t = h 12,t / h 11,t h 22,t .
Given a sample of T observations, a vector of unknown parameters θ and a 2 × 1 vector of variables x t , the conditional density function for model (1) is
The log-likelihood function is
where θ is the vector of unknown parameters. The standard errors are calculated using the quasi-maximum likelihood method of Bollerslev and Wooldridge (1992) , which is robust to the distribution of the underlying residuals.
Empirical results

Data
We use daily data (from Bloomberg) for eight countries (Belgium, France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain) belonging to the Eurozone for the period 4/1/1999-28/3/2014, for a total of 3808 observations. Daily spreads are defined as the logarithm of the The European Journal of Finance 5 difference between 10-year domestic sovereign bond yields and the yield on the German Bund. Furthermore, we control for global financial market shocks by including the VIX index and for news surprises by including the differences between realized macro figures and agents' expectations. Bloomberg is the data source for the (log) change of the VIX index, based on the implied volatility of S&P 500 stock market index options, news surprises and bond yields. We define daily returns as the logarithmic differences of bond spreads. We consider news coverage of four macroeconomic series, that is, GDP, unemployment, retail sales and durable goods (as in Birz and Lott, 2011) . The data for the News Index are also collected from Bloomberg where news coverage is proxied by story headlines counts. News headlines were selected using an extensive search string, containing words indicating articles dealing with macro variables, and also allowing us to distinguish between articles with a 'potentially positive' or 'potentially negative' connotation towards GDP, unemployment, retail sales and durable goods. The index we use does not distinguish between different types of macro news, since the focus of this study is to analyse the effects of positive and negative macro news, respectively, as reported and interpreted by the media. News headlines about unemployment and GDP are the most frequent, whereas there is less coverage of retail sales and durable goods releases. 5 The daily positive (negative) news index is defined as follows:
Both domestic and international (within the euro area) news are used to deal with the issue of national newspaper stories about the status of the economy potentially being politically biased (Birz and Lott, 2011) . The descriptive statistics, presented in Table 1 , show that on average the number of positive news releases is bigger than that of negative ones, with the exception of Belgium. However, since the onset of the 2008 crisis, negative news releases have become more frequent in all countries but Belgium and the Netherlands. The shift has been particularly marked for the GIIPS countries, that have been hit most severely by the crisis. Furthermore, the average number of stories, either negative or positive, has increased substantially since 2008, with the press capturing the growing interest of investors in the state of the economy: sovereign bonds, regarded as the safest and arguably risk-free investment, have been perceived as a much riskier asset as a result of weak macroeconomic fundamentals.
As for the second moments of the series, in the pre-crisis period negative news exhibit higher volatility than positive ones in all countries but Belgium. Further, uncertainty (as proxied by the conditional volatility) of both types of news shifts upwards in the post-September 2008 period, the only exception being positive news in the case of Ireland. Finally, since 2008 there has been an increase in domestic sovereign bond yield spreads vis-à-vis the German Bund in all cases, particularly for the GIIPS countries, Greece being the most prominent case (Figure 1 ). This evidence supports the inclusion of a switch dummy in the model specification.
Discussion of the results
In order to test the adequacy of the models, Ljung-Box portmanteau tests were performed on the standardized and squared residuals. Overall, the results indicate that the VAR-GARCH(1,1) specification captures satisfactorily the persistence in spreads and squared spreads in all cases. Causality effects in the conditional mean and variance vary in magnitude and sign across countries. Note that the sign of the coefficients on cross-market volatilities cannot be determined. Notes: Daily spreads are the difference between domestic 10 years bonds and the 10 years German Bund. News counts refer to domestic and international (within the Euroarea) media coverage. Note that descriptive statistics refer to raw daily data (story counts).The sample size covers the period 04/1/1999-28/3/2014, for a total of 3808 observations.
The estimates of the parameters of the VAR-GARCH(1,1) model as well as the associated robust standard errors and likelihood function values are presented in Tables A1-A8 . The results are summarized in Table 2 . We select the optimal lag length of the mean equation using the Schwarz information criterion. We test for mean and volatility spillovers by placing restrictions on the relevant parameters; in particular, the following null hypotheses are tested: (i) positive (negative) news affect the spreads before the 2008 crisis (β 12 = 0); (ii) positive (negative) news affect the spreads after the 2008 crisis (β * 12 = 0); (iii) positive (negative) news volatility affects spreads volatility before the 2008 crisis (a 21 = g 21 = 0); and finally (iv) positive (negative) news volatility affects spreads volatility after the 2008 crisis (a * 21 = g * 21 = 0). 6 The following points are noteworthy. Concerning the effects of negative news on bond spreads (β 12 ), we find positive and significant causality at the standard 5% significance level for France, (1)) and conditional variance (Equation (3) 
Greece, Ireland and Portugal. 7 The biggest estimated coefficients are those for Ireland and Portugal, with values equal to 0.7344 and 0.7345, respectively. The post-September 2008 results indicate the presence of significant causality effects at the standard 5% significance level for all eight countries. The estimated coefficients (β * 12 ) are particularly high for Greece, Ireland, Italy, Portugal and Spain with values equal to 6.6801,0.8816,1. 7216,4.2016 and 2.1916, respectively. In the case of Greece, the estimate of the parameter measuring the causality effect is one hundred times bigger in the second subsample. Overall, these results are in line with those reported by Beetsma et al. (2013) .
As for the effects of positive news on yield spreads, there appears to be negative and significant causality at the standard 5% significance level only for France, Italy, the Netherlands and Portugal. The largest coefficient (in absolute value) is the one for the Netherlands (−0.0792) . The post-September 2008 results imply no significant spillover effect for any country. Overall, we find that negative news have bigger effects (in absolute value) than positive news in all countries considered. This pattern has been reinforced by the recent crisis. The implication of these findings is that the media have been playing an increasing role in shaping agents' investment strategies through their interpretation of economic news. This is particularly true of periods of economic/financial turbulence, when news headlines are more likely to focus on the latest economic and financial developments.
The nature of the model allows us to control and test for the presence of reverse causality (β 21 ), that is, the effects of bond spread behaviour on the number of positive and negative news stories, but we do not find any statistically significant evidence for it. 8 Similar to Birz and Lott (2011) , we also find in all cases that news surprises are not statistically significant. This is not particularly surprising if one considers the fact that news are released on a very small percentage of trading days, in contrast to newspaper coverage which is daily, and
The European Journal of Finance 9 Figure 2 . VAR-GARCH(1,1) conditional correlations between bond spreads and Negative News Index. therefore can only have a very limited impact. 9 On the contrary, the VIX is found to be highly significant in all cases, which suggests that uncertainty in the US stock market (a proxy for global instability) tends to widen the spread.
Concerning the conditional variance equations, the estimated 'own-market' coefficients are statistically significant and the estimates of g 11 suggest a rather high degree of persistence. The estimates suggest that positive and negative news volatility has a significant impact on yield spread volatility (note that the sign cannot be established), with the exception of negative news in France. This is what one would expect: more uncertainty about the real economy makes it more difficult for agents to decide on their investment strategies. The magnitude of the causality effect (measured by a 21 ) is bigger (in absolute value) for negative than for positive news volatility in all countries examined but France. Furthermore, there is evidence of the 2008 crisis affecting the causality-in-variance dynamics. In particular, the post-crisis negative news volatility effect substantially increased at least for the GIIPS countries, especially in Greece and Portugal, with (a 21 + a * 21 ) being equal to 0.0679 and 0.1482, respectively, compared to the pre-September 2008 period, when the corresponding values were 0.0291 and 0.0677. Also, the estimated coefficients on the exogenous variables suggest that in most cases news surprises (γ 11 ) are not significant, consistently with Birz and Lott (2011) , 10 whereas the VIX (γ 22 ) is found to be significant and with the expected positive sign, indicating that a higher level of uncertainty leads to a wider yield spread. 
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Finally, there is also evidence of co-movement between yield spreads and the news index, as shown by the conditional correlations obtained from the VAR-GARCH(1,1) model ( Figure 2) . In particular, the conditional correlations between negative news and yield spreads are generally positive (on average). 11 The upward shift in pairwise correlations (between yield spreads and negative news) is quite evident for the GIIPS countries after 2008, especially in the case of Ireland and Portugal, which suggests that bond markets in economies under pressure were particularly sensitive to negative news. Summary (mean and variance) statistics for the conditional correlations, pre-and post-September 2008, are reported in Table 3 (Panel A). The means are positive for all eight countries pre-September 2008. Interestingly, in the second subsample conditional correlations have substantially higher mean values (with the exception of the Netherlands), especially in the case of the GIIPS countries, where they at least doubled.
Robustness check
To check robustness (Birz and Lott, 2011) we also consider the difference between negative and positive news indices (Figure 3) . The causality-in-mean effect of news is significant especially after September 2008, except for Belgium and the Netherlands, whereas the causality-in-variance spillovers are found to be significant in both sub-periods, with the exception of Belgium, although they are bigger in the post-September 2008 one. The conditional correlations (see Figure4 and Table 3 ) are clearly time varying as confirmed by the test statistics under the null hypothesis of constant correlations; they are positive (on average) for all countries but the Netherlands in the post-September 2008 period, with higher values for the GIIPS countries. In the first subperiod, the mean value of the correlations is negative in the case of the Netherlands, although it has the highest standard deviation. These findings corroborate the previous evidence in terms of both co-movements and spillovers effects, although the estimated values are different at times. The Netherlands stands apart in terms of causality patterns and contemporaneous dynamics and would need further investigation.
Conclusions
This paper has analysed the effects of macro news on the spread between the yield on the 10-year German Bund and on sovereign bonds in eight countries belonging to the euro area (Belgium, France, Greece, Ireland, Italy, the Netherlands, Portugal and Spain) using daily data for the period 1999-2014. As in Beetsma et al. (2013) , it uses newspaper coverage of macro news as a proxy for the way investors interpret news releases, which is a key factor determining their response. However, unlike that study, it models both mean and volatility spillovers, and it controls for the global financial crisis by allowing for exogenous financial shocks proxied by the VIX. The econometric analysis is based on the estimation of a VAR-GARCH(1,1) model with a BEKK representation which is ideally suited to testing for both mean and volatility linkages between macro news and bond spreads.
The results can be summarized as follows. Negative news have significant positive effects on yield spreads in all GIIPS countries but Italy before September 2008; markets respond more to negative news, and their reaction has increased during the recent financial crisis. News volatility has a significant impact on yield spreads volatility, the effects being more pronounced in the case of negative news and bigger in the most recent crisis period, especially in the GIIPS countries. The exogenous factor considered, i.e. stock market returns, has the expected negative effect on yield spreads. Finally, the conditional correlations between yield spreads and negative news are significant and positive, and their increase in absolute value during the financial crisis (especially in the GIIPS countries) indicates a higher sensitivity of yield spreads to negative releases.
Overall, our findings confirm the important role played by press coverage of macro news in determining sovereign bond yields. Although mean spillovers had already been examined by Beetsma et al. (2013) , our analysis provides new evidence on the existence of causality linkages between news volatility and yield spread volatility. This represents new evidence on the role played by uncertainty (as proxied by the conditional volatility) in this context; of particular interest is the finding that the latter have become even more responsive to the former during the recent financial crisis: the linkages between real sector news and financial markets have clearly become stronger in the euro area in the new financial environment (especially for the peripheral members of EMU), which should be taken into account in the debate on EU-wide macroprudential regulations. Bollerslev and Wooldridge (1992) , which is robust to the distribution of the underlying residuals. The parameters not statistically significant at the 5% level are not reported. LB Spread(10) and LB 2 Spread(10) are the Ljung-Box test (1978) of significance of autocorrelations of 10 lags in the standardized and standardized squared residuals, respectively. The parameter β 12 measures the causality effect of positive (negative) news on the yield spread, whereas a 21 measures the causality-in-variance effect of positive (negative) news. The effect of the 2008 financial crisis on the yield spread is measured by (β 12 + β * 12 ), whereas (a 21 + a * 21 ) captures the effects on spread volatilities. The covariance stationarity condition is satisfied by all the estimated models, all the eigenvalues of A 11 ⊗ A 11 + G 11 ⊗ G 11 being less than one in modulus. Note that in the conditional variance equation the sign of the parameters cannot be determined.
The European Journal of Finance 17 The European Journal of Finance 19 The European Journal of Finance 21 The European Journal of Finance 23 
